AMPK-mediated activation of Akt protects renal tubular cells from stress-induced apoptosis in vitro and ameliorates ischemic AKI in vivo.
We have reported that preconditioning renal tubular cells (RTCs) with A-769662 [a pharmacological activator of AMP-activated protein kinase (AMPK)] reduces apoptosis of RTCs induced by subsequent stress and ameliorates the severity of ischemic acute kidney injury (AKI) in mice. In the present study, we examined the role of the phosphoinositide 3-kinase (PI3K)/Akt pathway in mediating these effects. Using shRNA, we developed knockdown (KD) RTCs to confirm that any novel effects of A-769662 are mediated specifically by AMPK. We reduced expression of the total β-domain of AMPK in KD RTCs by >80%. Control RTCs were transfected with "scrambled" shRNA. Preconditioning control RTCs with A-769662 increased both the phosphorylation (activity) of AMPK and survival of these cells when exposed to subsequent stress, but neither effect was observed in KD cells. These data demonstrate that activation of AMPK by A-769662 is profoundly impaired in KD cells. A-769662 activated PI3K and Akt in control but not KD RTCs. These data provide novel evidence that activation of the PI3K/Akt pathway by A-769662 is mediated specifically through activation of AMPK and not by a nonspecific mechanism. We also demonstrate that, in control RTCs, Akt plays a role in mediating the antiapoptotic effects of A-769662. In addition, we provide evidence that AMPK ameliorates the severity of ischemic AKI in mice and that this effect is also partially mediated by Akt. Finally, we provide evidence that AMPK activates PI3K by inhibiting mechanistic target of rapamycin complex 1 and preventing mechanistic target of rapamycin complex 1-mediated inhibition of insulin receptor substrate-1-associated activation of PI3K.